Abstract Cancer incidence rates are increasing in subSaharan Africa where traditional medical practitioners (TMPs) are involved in cancer management. Little is known about the specific role that TMPs play in cancer management in Ghana; we hypothesize that an understanding of the practices of TMPs with regard to cancer patients would help to enhance literacy about cancer amongst TMPs and would contribute to the diagnosis of cancer at earlier stages, by avoiding the detrimental delays while enlisting their help in certain activities that enhance cancer care. To elucidate the nature of the involvement of TMPs in cancer management, we conducted semi-structured interviews with 42 TMPs who practice in Kumasi, Ghana. The interviews elicited information about their knowledge and practices regarding cancer management and interactions with local hospitals. The results showed that TMPs tended to identify cancers as diseases of visible masses, fungating lesions, ulceration, and bleeding reflecting the advanced stages and types of cancers they usually encounter. TMPs identified certain causes of cancer and believed that they can treat and prevent cancer. These results indicate that TMPs are significant health service delivery resources in Ghana for patients potentially affected with cancer. Our work suggests that dedicated efforts to further integrate TMPs into the overall health care system would be beneficial to patients. Future research should examine the role of cancer education and training programs for TMPs to enhance their knowledge, strengthen their ability to complement allopathic practitioners, and increase early detection and treatment efforts through appropriate and timely referrals.
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Background It is estimated that more than half of incident cancer cases and two thirds of cancer deaths occur in developing countries [1] . As life expectancy increases over the next few decades, cancer incidence and mortality in sub-Saharan Africa are expected to increase drastically [1] [2] [3] [4] . In Ghana, cancer is already a leading cause of mortality [4] , and future increases in incidence and mortality are predicted [1] [2] [3] [4] [5] .
Among the most significant challenges Ghana faces in cancer control and prevention are low public awareness of the symptoms of cancer, late presentation of the disease across subtypes, and incomplete or delayed treatment [6] . Data from the Oncology Directorate at the Komfo Anokye Teaching Hospital (KATH) in Kumasi, Ghana, indicate that 66 % of cervical cancer patients present at stage III and only 7 % present at stage I [6] . Use of alternative therapies often leads to delays in treatment and late-stage presentation, increasing the likelihood of poor survival [7, 8] . For example, about half of the women in a study about breast cancer treatments in Ghana used alternative treatments before and during hospital treatments, which often led to delays in the conventional treatment. Furthermore, nearly 90 % of patients who stopped hospital treatment altogether pursued alternative therapies instead [7, 8] .
Traditional medical practitioners (TMPs) are the most prevalent providers of alternative treatments in Ghana, and populations throughout Africa rely on TMPs for primary health care needs [9] [10] [11] . The World Health Organization (WHO) estimates that more than 100,000 TMPs are uniformly distributed throughout Ghana, resulting in approximately one TMP for every 400 people [10] . In contrast, there is only one allopathic practitioner for every 12,000 people [10] . Not surprisingly, the WHO estimates that 70 % of the population in Ghana relies on traditional medicine for health care [10] .
TMPs are culturally accepted as medical practitioners throughout the country and play important psychosocial and perhaps also medical roles in conducting treatments not provided by allopathic medicine, due to the deficits in allopathic practitioners and/or distrust of conventional medicine or other factors [7, 8, 12, 13] . Due to their important cultural role, availability, and accessibility in Ghana, traditional healers are a vital part of the health care system. Widespread beliefs in spiritual causes underlying chronic conditions and the cultural endorsement of traditional healers as experts in spiritually derived conditions further suggest the importance of their role in cancer [12, 13] . In Africa, research has been conducted on the role of traditional healers in mental health care [14] [15] [16] as well as communicable diseases such as HIV/AIDS [17] [18] [19] [20] . Several studies have been conducted on traditional healers in cancer in sub-Saharan African countries [21] [22] [23] , yet there is little information about the role of traditional healers in cancer management in Ghana.
The objectives of this study were to examine the role that traditional herbalists play in cancer management in Kumasi. In addition, as a secondary objective, we evaluated the effect of a formal educational training workshop on cancer and its reflection on the knowledge and referral patterns of traditional herbalists in Kumasi.
Methods
In conjunction with WHO's promotion of traditional medicine [9] [10] [11] , the Ministry of Health (MOH) in Ghana recognizes the essential role of TMPs in health care and has made efforts to integrate traditional medicine into the national health care system. In 2000, the MOH established the Traditional Medicine Practice Council (TMPC) to promote, control, and regulate traditional medical practice and to register those TMPs who comply with government guidelines [24] . The establishment of the TMPC encouraged TMPs to gain more formal training and education to authenticate their practices in the eyes of both the government and the general public. As a result, opportunities for TMPs to receive training and education have become quite commonplace in recent years [24, 25] .
The Oncology Directorate at Komfo Anokye Teaching Hospital (KATH) in Kumasi provided training workshops that aimed at educating all registered TMPs in Kumasi on the signs and symptoms of common cancers. This workshop emphasized the importance of prompt referrals and provided all participants with KATH referral forms. KATH has received an overwhelming response and interest from both registered and unregistered TMPs and has trained 150 TMPs so far over a period of 6 months. These workshops however, had no formal evaluation or follow-up component and thus no means to measure the knowledge gained as a result of the training or any potential changes in referral patterns after the training.
Along with the TMPC regulations, the MOH established the Ghana Federation of Traditional and Alternative Medicine (GHAFTRAM) to serve as a national umbrella organization to encompass formerly independent traditional healers' associations [24, 25] . There are seven associations included under GHAFTRAM, each representing a different traditional approach to healing. For example, the Ghana National Association of Traditional Healers (GNATH) is one such association under GHAFTRAM and includes those TMPs who identify themselves as traditional herbalists. According to Ghana's 2010 Population and Housing Census, there are 3,144 TMPs registered with the TMPC in the Ashanti region in central Ghana [26] . Of these, 179 are located in the Kumasi area, including 101 registered TMPs who are members of GNATH located in the Kumasi area ( [26] and personal communication with the GHAFTRAM president).
Semi-structured interviews were conducted among TMPC-registered herbalists who practice in Kumasi. The interview was developed based in part on an instrument used in previous similar studies [25, 27] and was reviewed by a co-author of this study (KA). The instrument was pilot tested on ten eligible participants. As no significant changes were made to the original interview instrument, the ten pilottested interviews were included in the analysis.
Interviews were conducted from June 2011 to September 2011. Potential participants were telephoned to set up an interview date, time, and location with the majority of the interviews taking place at the location of the herbalists' practices. Written informed consent was obtained from study participants before the beginning of the interviews. All interviews were conducted in Twi by a trained medical herbalist, a coauthor of this study (RLN), who was trained as an interviewer for the purposes of this study. The interview took an average of 45 min to complete and consisted of five sections, as follows: background, training history, practice details, cancer, and perspectives on biomedicine. Interviews were audio-recorded to ensure accurate translation and the recording of responses, if a separate written consent was obtained. Potential participants were contacted a maximum of three times by phone before being counted as having refused. Those herbalists who did not currently and regularly see patients were ineligible for this study.
A list of 101 TMPC-registered herbalists in Kumasi was obtained from the president of GNATH. Of these, 58 herbalists from different geographical regions of Kumasi were contacted; nine were ineligible, and seven refused to participate. The final sample consisted of 42 eligible participants.
Interview data were entered and managed in Excel and analyzed in both Excel and SAS (version 9.2; SAS Institute, Cary, NC). A mixed-methods approach was used for analysis.
Qualitative data from open-ended interview questions were categorized and coded to generate broad common themes for analysis. Both qualitative and quantitative data were used to generate descriptive statistics to provide an overview of the demographic background; training history; practice details; knowledge of, and approaches to, cancer; and perspectives on biomedicine. To evaluate the KATH training workshop on cancer, the sample was stratified based on workshop attendance. Chi-square tests and t tests were used to determine differences between these two groups on selected variables from each interview section.
This study was approved by the Institutional Review Board of the University of Michigan, the Committee on Human Research, Publication, and Ethics of the Kwame Nkrumah University of Science and Technology, and the Komfo Anokye Teaching Hospital in Kumasi, Ghana.
Results Table 1 provides information on the socio-demographic characteristics and training history of the study participants. The majority (66.7 %) of herbalists were male. Ages of participants ranged from 26 to 78 years, with a mean of 47.8 years. Most participants were Christian (71.4 %), and the vast majority (85.7 %) had achieved some level of education. Roughly half of the herbalists (52.4 %) practiced herbal medicine as their primary occupation. Regarding treatments prescribed to patients, 21.4 % regularly utilized spiritual therapies such as prayer or divination in conjunction with herbal remedies. The most common forms of training in herbal medicine were training by family members (59.5 %) and the receipt of knowledge from spiritual sources such as through dreams or visions (28.6 %). About a quarter (23.9 %) of the study participants reported receiving some form of formal education and/or training in herbal medicine. Table 2 displays details of the participants' herbal medicine practices. The overwhelming majority of participants require cash payments for their services. About half of participants (54.8 %) stated that they specialize in specific diseases and/or conditions, the most common being typhoid, malaria, and infertility, three very common conditions affecting residents in Kumasi. The majority of herbalists (59.5 %) kept some form of records of their patients. Many use biomedical equipment such as weighing scales or stethoscopes, and most participants collaborate with biomedical facilities through the use of laboratory diagnostics or referrals for treatment. In fact, 85.7 % of participants said they referred patients to hospitals or clinicians routinely. The herbalists refer patients with particularly severe conditions, such as those who require surgery, or those patients for whom they feel that they do not have the adequate knowledge or skills to treat appropriately. Tables 3 and 4 provide the distribution of participant responses from the cancer section of the interview. All but one participant (97.6 %) claimed to know what cancer is. The most common descriptions of cancer were "wounds" (60.0 %), "destruction of cells and/or tissues" (20.0 %), "lumps" (15.0 %), and "growth" (7.5 %). Of the 42 participants, only ten (25.0 %) mentioned spread or metastasis in their description of cancer. The most common types of cancer recognized by participants were breast (83.3 %), head and neck (52.4 %), skin (52.4 %), and cervix (28.6 %). More than half of the participants (59.5 %) reported knowing what causes cancer. Descriptions of cancer causes included lifestyle factors such as smoking or alcohol use (48.0 %), infections (28.0 %), and nutrition (28.0 %). Only two participants (8.0 %) stated that cancer has spiritual causes. Several participants mentioned breast cancer-specific causes, including "keeping money in bras" (12.0 %) and "excessive fondling of breasts" (12.0 %). Among all participants, 57.1 % said they knew how to prevent cancer, and 21 % said they educate their patients on cancer prevention. Methods of cancer prevention mentioned by participants included lifestyle improvements such as avoiding alcohol and smoking and increasing exercise (41.7 %), improved diet (37.5 %), and avoiding medications such as antibiotics (16.7 %). Several participants said cancer About half of all participants (52.4 %) reported seeing cancer patients. The most common cancer sites seen by participants were breast (77.3 %), prostate (31.8 %), head and neck (27.3 %), skin (27.3 %), and cervix (9.5 %). The majority of herbalists (63.6 %) claimed to diagnose cancer themselves through patient histories and examinations. Many participants indicated that they diagnose breast cancer by palpation of the breast as shown in the KATH workshop. Participants also know that patients have cancer from reviewing the reports of the hospital/physician (36.4 %) or laboratories (26.3 %) .
Of the 22 participants who see and treat cancer patients, 12 (54.5 %) do not allow these patients to see others for treatment. Those who do allow their patients to see others for treatment (45.5 %) report that their patients can avail themselves of biomedical resources including hospitals and doctors (80.0 %) or other traditional healers (40.0 %). All of the participants reported following their cancer patients to track their status and adherence to treatment. Slightly more than half of participants (54.6 %) reported referring cancer patients to hospitals when they cannot provide adequate treatment.
Among all 42 participants, 22 (52.4 %) believe cancer patients in Ghana face barriers to seeking and receiving treatment. The most common barriers mentioned included cost (50.0 %), lack of knowledge of cancer (50.0 %), stigmatization (31.8 %), and fear of treatment (13.6 %). Other barriers to treatment included distance to health centers and lack of sufficient numbers of health centers.
The final interview section explored participants' perspectives on collaboration with allopathic medicine. The majority of participants (64.3 %) reported that they collaborate with allopathic practitioners in some manner. Reasons for not collaborating with allopathic practitioners included perceived disrespect from allopathic practitioners and lack of relationships and/or rapport. Nearly all participants (97.6 %) feel that further integration between traditional and allopathic medicine will be positive and beneficial to both types of practices.
Examination of the differences between participants who attended the KATH workshop and those who did not showed a greater proportion of women attending the KATH workshop than men. No other statistical differences were found with respect to the background characteristics of the two groups.
Discussion
This study identified the following important observations. First, the vast majority of TMPs in this population recognize cancer, but their recognition appears to occur only when the signs of the advanced stages of cancer are encountered. The most common signs and cancers they reported were masses (breast and head and neck) and visible lesions/ulceration or discharge (skin or cervical cancers). TMPs' definition of cancer as "wounds," "lumps," and "growths" confirms the fact that most cancers seen by traditional healers are advanced and visible either in size or advanced stage of fungating or infected lesions. The second observation is that these herbalists practice this occupation as a source of income, and among those who see cancer patients, most believe that they can treat and prevent cancer. Finally, this study found that these practitioners are part of the health care system as they keep records, follow up with patients, and refer cancer patients to hospitals, when they deem it is needed.
Regarding TMPs' recognition of advanced cancers, it is interesting to note that there are other prevalent cancers in this community that were not reported by study participants such as prostate cancer and HIV-related malignancies. Because the vast majority of cancers in this population are diagnosed at advanced disease stage, only advanced cancers that present with large masses, ulceration, or bleeding/discharge tend to be recognized by the healers. Previous research from Ghana and other countries in Africa has shown that TMPs most often claim expertise in visible ailments, such as wounds, snake bites, skin conditions [28] [29] [30] , or locally prevalent diseases such as malaria [31] [32] [33] . Studies on oral health in sub-Saharan Africa indicate that TMPs identify visible symptoms of oral diseases, such as bleeding gums, but diseases of non-visible signs needed training and hands-on experience [27, 34] . Our study indicates that herbalists tend to lack knowledge of the early stages of cancer. Since TMPs are very eager to receive further training from conventionally trained practitioners, it may prove useful for TMPs in Ghana to be made more aware of the early signs and symptoms of locally prevalent cancers in order to augment the early detection of cancer and to integrate this downstaging with treatment efforts of the local hospitals. These results also indicate that TMPs do play a substantial role in cancer management in Ghana. Previous studies in both Ghana and other sub-Saharan African countries showed that patients often seek traditional treatments for cancer [7, 8, 12] , indicating widespread beliefs in the efficacy of herbal and spiritual treatments and the availability and accessibility of such practitioners. Moreover, several previous studies found that TMPs often cite cancer as one of the diseases they commonly see and treat among their patient populations [13, 21, 35] . Similarly, these results reaffirm the role TMPs in Ghana currently play in treating and preventing cancer and define areas of knowledge and skill that could be strengthened among TMPs to improve the availability and quality of care received by cancer patients.
Traditional herbalists appear to be an integral component of the health care system in Ghana and other resource-limited countries in Africa. They prescribe medications, keep records, follow up with patients, and refer patients to other medical practitioners. Though the proportion of herbalists receiving formal training and education was relatively low, the majority of participants expressed a desire to receive more training and a willingness to collaborate with allopathic practitioners to share knowledge and integrate medical practices. Previous research in Ghana and throughout sub-Saharan Africa similarly found the importance of TMPs to overall public health care systems [18, 25, 35] . For all of the above reasons, these practitioners could thus be seen as an important service delivery resource in the health care system, and certain early detection tasks could be shifted to them, in an effort to maximize the utilization of health care practitioners of all types in the war against cancer in Ghana and sub-Saharan Africa. In addition, they could and appear willing to receive continuous education to expand their medical knowledge and encourage them to refer cancer patients at early stages. It is important to note that with regard to cancer prevention, TMPs conveyed accurate information regarding the beneficial effects of diet and lifestyle, even though this knowledge was not included in the formal workshop taught to them prior to this study's commencing. Previous work has been done on integrating TMPs into public health care systems, particularly regarding HIV/AIDS in sub-Saharan Africa [17, 18, 36, 37] . Many of these studies have found positive, beneficial results after providing training and education to TMPs and implementing integration strategies [17, 18, 37] . This is the first study on traditional healers and cancer management in Ghana. This study benefited from both the availability of records of registered herbalists as well as the established rapport between the local medical community and the herbalists. Another strength of the study is the conduction of the interviews in Twi, so that the maximum amount of information could be obtained unhindered by language barriers. Moreover, the interviewer had a background in herbal medicine; thus, any language specific to traditional herbalist practices was understood and accurately recorded. Also, the interviews were semi-structured which allowed the capture of both pre-designed information as well as deviations from structured responses in open-ended formats.
This study included TMPs only from Kumasi, and generalization to Ghana should be considered cautiously. The study included registered TMPs, and differences between registered and unregistered TMPs should also be explored before generalization of the results to all traditional practitioners in Ghana. This study was unable to adequately evaluate the KATH training workshop due to the workshop's lack of a pre-training knowledge and practice evaluation.
In summary, this study found that traditional healers represent an available, accessible, and acceptable health resource in Ghana, and as such, they could be provided with the education, training, and opportunity for collaboration and task shifting needed to best complement allopathic medicine. Future cancer education and training programs for traditional healers should continue to provide information on signs and symptoms of locally prevalent cancers. Such programs should also focus on downstaging and emphasize the importance of early referrals to better address the serious problems of late-stage presentation in the country.
